Anomalous axonal outgrowth at the retina caused by injury to the optic nerve or tectal ablation in adult Xenopus.
The retina and optic nerve head have been examined by light and electron microscopy in adult Xenopus laevis after injury to optic nerve fibres. Intraorbital resection, transection or crush of the optic nerve all resulted in the appearance at the retina of a mass of actively growing axons which formed a ring around the intraretinal and adjacent choroidal portions of the optic nerve head. Formation of this heterotopic axon population was first noted at two weeks after nerve injury and fibres persisted for at least six months. The ectopic fibres were separated from the optic nerve head by astrocytes within the retina or by blood vessels and fibroblasts of the leptomeninges at extraretinal locations. In general, the orientation of the ectopic fibres was perpendicular to the fibres of the optic nerve. Bundles of axons were found between the ring of ectopic fibres and the pigment epithelial layer of the retina or among the blood sinuses of the choroid. Similar ectopic fibres were seen following transection of the optic nerve at the chiasm and after tectal ablation although the onset of these changes was slower than that seen after nerve resection. It is concluded that damage to visual pathways in the frog induces dramatic morphological alterations in the optic nerve and retina far proximal to the site of injury in this regenerating system.